Introduction
Municipal solid wastes are generated from residential, commercial, and industrial sources. These solid wastes, exclusive of process type wastes and sludges, are usually mixed together in collection vehicles and are highly compactible. As shown in Table 1 , they contain a heterogeneous conglomeration of diverse constituents disposed of by our society (1) , including newsprint, cardboard, and other miscellaneous paper and wood products; plastics; garden trimmings and brush; food (garbage); textiles; glass; cans; metal; products of building demolition; street sweepings; asphalt; concrete; manures; furniture; dead animals; and so forth.
Municipal solid wastes also often contain all sorts of hazardous and toxic wastes such as pathogens from hospitals or homes; pesticides and herbicides from public parks and private gardens; combustibles such as carbide, gasoline, oil, grease, and ash residues from industrial, commercial, or residential sources; waste explosive materials such as small arms; spray or paint containers; industrial chemicals, both organic and inorganic, and all types of acid and alkali sludges; wastewater treatment residues such as septic tank, and sewage treatment plant sludges; feces from children's disposable diapers; dead animals; and so forth. A breakdown of typical solid waste generation sources reported for the State of Pennsylvania, including an estimate of the quantity of hazardous wastes generated, are listed in Table 2 . This table indicates that in Pennsylvania, approximately 5% of the total solid waste quantities are hazardous. (2) .
e Long Island, New York (suburban, similar to Oceanside) (3) . f Data of Hickman (4). (5) . tems were popular in large European and American cities at the turn of the century, but became extinct due to high operating costs. Similarly, in former years, garbage was reclaimed for hog feed; animal wastes were rendered for fats to manufacture soap and other products. These practices have become less popular because of public health requirements to sterilize garbage, and because of the economies of mixed refuse collection. However, the recovery of paper, metals, and other solid wastes continues ads).
to be practiced by scrap dealers whenever economically feasible.
In recent years, municipal solid waste incineration has become less popular because of greatly increased air pollution control requirements. Sanitary the range of 5-15% by volume; it is odorless and does not dissolve significantly in water. The methane gas has been known to migrate several thousand feet from a sanitary landfill, and to cause severe explosions in buildings, sewers, and other structures. Analysis of typical landfill gas constituents is shown in Table 5 .
Engineering classification of disposal sites based on the local geology, hydrology, topography, and the types of wastes is described in Secure landfills may have double liners with monitoring wells to test that there are no leaks in the lining; in addition, they may be provided with collection sumps to store any possible under-drainage. Negative drainage created by perimeter barriers and interior collection wells can also support fail-safe leachate controls. Secure areas should be doublefenced and posted. In addition, on-site landfill facilities may have treatment works for neutralization of acid and alkali wastes. The segregation of unmixed solid waste or sludge residues also allows for their reclamation by employing the relatively pure waste residue as a raw material for new products. For example, some oily wastes may be reclaimed as fuel.
Special vehicles should be used to haul and unload hazardous wastes at secure landfills. The vehicles should carry manifests which describe the chemical analysis of the hazardous wastes carried, the quantities, the original owner, the disposal location, and, if necessary, proper handling and landfl disposal procedures. Secure landfills, as well as other classes of landfils should have provisions for perpetual site maintenance and environmental monitoring to avoid future pollution or land use problems. Perpetual site maintenance may be provided by public agencies or by suitable private trust funds.
In addition to the trend toward improved solid waste engineering, treatment, control, monitoring, and maintenance practices, there has also been increased concern with the health and safety of personnel handling municipal solid wastes. Solid waste collection and disposal has been traditionally one of the most dangerous occupations in the United States. Under the Federal Occupational Safety and Health Act there has been greater impetus to protect employees from accidents, weather, and flying debris. Uncontrolled public scavenging of solid wastes is now in disfavor because of the health and safety hazards that may be associated with solid Environmental Health Perspectives The first purpose of the 208 planning elements is to develop alternative pollution control methods for municipal and other solid wastes. To accomplish this task, an inventory of the extent of solid waste is first required. Secondly, a coordinated area-wide solid waste plan must be developed under an overall state program. The third activity is to estimate the future solid waste load based on projected population, use, economic activities, and required water and air pollution control requirements. The fourth step is to evaluate the control and surveillance programs for monitoring the solid waste. The fifth step is to establish priorities for the different categories of individual solid waste according to their pollution impacts, as well as their economic and social effects. The last and sixth step is to establish a solid waste pollution control schedule for all point source and non-point source solid wastes for implementing the abatement program. Permits are being required to enforce the local, State and Federal government solid waste program.
Municipal solid waste management is similar in economic magnitude to water, sewage, or power utilities. In the United States, over 6 lb (2.7 kg) per capita per day, that is, more than 2000 lb (900 kg) of municipal solid waste per capita per year, are generated. With the increased requirements for clean air and water, even more solid waste will be disposed to the land. Municipal solid wastes are now recognized as an important source of hazardous pollutants that must be properly controlled. The recent federal solid waste legislation in Public Law 94-580, entitled the Resource Conservation and Recovery Act of 1976 (8) . A major provision under Subtitle C is concerned with hazardous waste management. Hence in the future even greater emphasis will be placed on regulating hazardous solid waste in the municipal and other source streams.
